AD-A206  335  •PORT  DOCUMENTATION  PAGfc 

.  TT*  '  lib  RESTRICTIVE  MARKINGS  ^  ( 


u/  I 


■  'i  L 


t  f  JF  : 


2*.  SECURITY  CLASSIFICATION  AU 


2b.  DECLASSIFICATION  /  DOWNGRADING  3  19 


3.  DISTRIBUTION /AVAILABILITY  OF  REPORT 

Approved  for  public  release; 
distribution  Is  unlimited. 


6a.  NAME  OF  PERFORMING  ORGANIZATION 

Unlv  of  Wyoming 


6c  ADDRESS  (Cty,  State,  and  ZIP  Code) 

Box  3314,  University  Station 
Laramie,  WY  82071 


NITORING  ORGANIZATION 


AFOSR/NP 


7b  ADDRESS  (City.  State,  and  ZIP  Code) 

Building  410,  Bolling  AFB  DC 
20332-6448 


8a.  NAME  OF  FUNDING /SPONSORING 
ORGANIZATION 

AFOSR 


8b  OFFICE  SYMBOL  9  PROCUREMENT  INSTRUMENT  IDENTIFICATION  NUMBER 
(If  applicable) 

NP  AF0SR-85-0058 


11.  TITLE  (Include  Security  Classification) 

(U)  GROUND-BASED  INFRARED  OBSERVATIONS  OF  SOURCES 


12.  PERSONAL  AUTHOR(S)  ^  \\\^ 


13a  TYPE  OF  REPORT 
FINAL 


13b.  TIME  COVERED  Il4  DATE  OF  REPORT  (Year.  Month,  Oay)  h  5  PAGE  COUNT 

from  15  Jul  %  14  Jul  p7  June  30,  19&8  3 


COSATI  COOES 


GROUP  |  SUB-GROUP 


18  SUBJECT  TERMS  ( Continue  on  reverse  if  necessary  and  identify  by  block  number) 


t9  ABSTRACT  (Continue  on  reverse  if  necessary  and  identify  by  block  number) 

The  contracts  research  objective  was  to  understand  the  Infrared  sources  discovered  by  the 
AFGL,  FIRRSE  and  IRAS  Infrared  Surfeys.  Work  has  continued  on  young  stellar  objects  with  a 
variety  of  collaborators.  In  particular,  extensive  Infrared  and  radio  observations  have 
yielded  new  Information  on  the  true  nature  of  this  highly  energetic  outflow  object. 
Particular  results  are  the  lack  of  a  disk  and  the  resolution  of  accelerated  shells.  High 
resolution  maps  have  been  made  of  several  other  young  stellar  objects  In  an  effort  to 
understand  the  energetics  and  nature  of  the  objects.  The  group  has  continued  Its 
Investigation  of  comets.  Comets  Investigated  Include  GlacoDlnl-ZInner  and  Halley.  Emphasis 
has  been  on  understanding  the  emission  from  the  dust  In  these  objects.  Because  of  the 
changing  Illumination  of  these  dust  grains,  and  the  well  understood  geometry  of  comets, 
these  objects  provide  unique  Information  on  Interstellar  dust. 


20.  DISTRIBUTION /AVAILABILITY  OF  ABSTRACT  1 21  ABSTRAI 

HI  UNCLASSIFIED/UNLIMITED  C  SAME  AS  RPT  □  OTIC  USERS  I  U 


22a.  NAME  OF  RESPONSIBLE  INDIVIDUAL 

H  R  RADOSKI 

DO  FORM  1473, 84  MAR  43  APR  edition  may  be  used  until  exhausted. 

All  other  editions  are  obsolete. 


tons  mm 


iSSIFICATION 


22b  TELEPHONE  (Include  Area  Code) 

(202)  767-490t> 


SECURITY  CLASSIFICATION  OF  -HIS  PAGE 

UNCLASSIFIED 


department  of  physics  and  astronomy 


TELEPHONE  (307)  766-6150 


A.FOSR  -  TK  •  8  9  0  34  5 

THE  UNIVERSITY  OF  WYOMING 

UNIVERSITY  STATION,  BOX  3905 

LARAMIE,  WYOMING  82071 


June  30,  1988 


Dr.  Henry  R.  Radoski 

Air  Force  Office  of  Scientific  Research 
AFOSR/PKO 

Bldg.  #410,  Bolling  Air  Force  Base 
Washington,  D.C.  20332 

Dear  Dr.  Radoski: 

This  is  the  Final  Technical  Report  on  AFOSR  contract  85-0058. 
Progress  in  the  last  year  of  the  contract  is  emphasized.  Since 
annual  technical  reports  have  summarized  earlier  years,  overall 
project  results  are  briefly  summarized. 

In  the  last  year,  work  has  concentrated  on  star  formation, 
comets,  and  galaxies  which  were  bright  in  the  IRAS  catalog. 

G.  Grasdalen  has  continued  his  work  on  young  stellar  objects 
with  a  variety  of  collaborators.  In  particular,  extensive 
observations  have  been  performed  of  Lynds  1551.  A  combination  of 
infrared  and  radio  observations  have  yielded  new  information  on  the 
true  nature  of  this  highly  energetic  outflow  object.  Particular 
results  are  the  lack  of  a  disk  and  the  and  resolution  of 
accelerated  shells  (refs.  1,2).  Additional  high  resolution 
observations  by  the  post-doctoral  fellow,  C.  Woodward,  have  added 
information  on  the  circumstellar  envelope  (ref.  3) . 

High  resolution  maps  have  been  made  of  several  other  young 
stellar  objects  in  an  effort  to  understand  the  energetics  and 
nature  of  the  objects.  These  include  W51  (ref.  4)  and  the  bi-polar 
outflow  of  OH0739-14  (ref.  5). 

Extensive  observations  of  the  W3  region  have  been  obtained  by  T. 
Hayward.  These  cover  the  wavelengths  and  2-20  microns  and  include 
InSb  measurements  at  H,K,  and  with  the  CVF,  Bolometer  measurements 
at  10  and  20  microns,  and  L'  observations  with  the  Rochester  InSb 
CCD.  Results  are  in  preparation  (ref.  6).  The  Trapezium  has  also 
been  mapped,  and  results  are  expected  this  winter. 

The  group  has  continued  its  investigation  of  comets.  Comets 
investigated  include  Giacobini-Zinner  (ref.  7)  and  Halley  (ref. 
8,9).  Emphasis  has  been  on  understanding  the  emission  from  the  dust 
in  these  objects.  Because  of  the  changing  illumination  of  these 
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dust  grains,  and  the  well  understood  geometry  of  comets,  these 
objects  provide  unique  information  on  interstellar  dust. 


Observations  at  Kitt  Peak  of  giants  near  the  galactic  center  to 
measure  the  mass  of  the  supposed  Black  Hole  in  the  center  of  the 
galaxy  have  been  hampered  by  bad  weather.  Analysis  of  the  data 
already  obtained  and  further  observations  are  under  way. 

Work  on  extragalactic  observations  has  continued,  including  more 
observations  of  M82  by  R.  Dietz  and  G.  Grasdalen  and  more 
observations  of  the  brightest  galaxies  in  the  IRAS  catalogue  by  E. 
Spillar,  N.  Silbermann  and  C.  Woodward.  In  addition  to  preparing  a 
catalogue  of  the  Morphologies  of  the  nuclear  regions  of  starburst 
galaxies  (ref.  10)  ,  C.  Woodward  and  Spillar  are  comparing  U.  of 
Rochester  CCD  images  of  NGC600  with  WIRO  maps  both  to  investigate 
the  nature  of  this  galaxy  (ref.  11) . 

The  contracts  research  objective  was  to  understand  the  infrared 
sources  discovered  by  the  AFGL,  FIRRSE  and  IRAS  Infrared  Surveys. 
In  keeping  with  this  broad  charge,  a  number  of  problems  were 
addressed,  which  we  simply  summarize  here  (citations  are  recorded 
in  earlier  reports) : 

*  the  morphology  and  energetics  of  star  formation  regions, 

*  dust  in  star  formation  regions, 

*  monitored  supernovae  in  M82, 

*  the  structure  of  Arp  220, 

*  dust  in  comets, 

*  nuclear  structure  of  infrared  bright  galaxies, 

*  spectra  and  energetics  of  novae, 

*  the  poorly  understood  emission  line  regions  in  NGC  7027  and 
NGC  7023  have  been  studied. 

Moreover  analysis  of  the  data  obtained  during  the  contract  is 
continuing,  and  will  undoubtedly  continue  for  another  year. 

Sincerely, 
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G.  Grasdalen 

E.  J.  Spillar 
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